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Appendix A 


. Details on Subsistence Management Systems 
Sy : and Requisition Processing 


4 I. Distribution System. 


' Fresh fruits and vegetables are generally bought on the open market by DPSC 
; buyers around the world. Stocks are not held at the warehouse; however, 
‘a sometimes large quantities are bought and held in staging areas at Bayonne, 
ay Cheatham, or Alameda for transportation overseas. 


Most subsistence depots are stocked using normal replenishment procedures. 
Customer demand is received and recorded. This data is used to compute 


? forecasts, determine requirements levels, and initiate replenishment actions 
My when necessary. This is a “push” inventory control system where stocks are 
my pushed into the depots based on DPSC requirements determinations. 
y's a 
i, However, there are other Service-owned depots, known as WIMS agents located in 
x the western Pacific, that are and operate pull inventory control systems. That 
y is, the WIMS agents compute their own requirements and then forward 
requisitions (for stock replenishments) to DPSC, for semiperishable items, and 
it Defense Subsistence Region, Pacific, at Alameda for perishable items. 
4 
‘ Tables A~l and A-2 contain the various stockage sites for semiperishable and 
perishable subsistence items, respectively. Figures A-l and A-2 show the 
‘ geographic locations of these stockage sites. 
a 
‘ Table A-l 
Le 
“i WORLDWIDE STORAGE SITES (NONOOMMERCI AL) 
FOR SEMI PERISHABLE SUBSISTENCE 
hd 
' | Routing Identifier Location Inventory | 
Code (RIC) CONUS |_ Overseas Control System | 
wv l 
i | NDS San Diego | Push | 
| NNS Norfolk | Push | 
. | NOS Oakland | Push | 
X | NPS | Pearl Harbor Push | 
. | NRS Charleston | Push | 
n | NXS | Guam Pull | 
m | NVS | Subic Bay Pull | 
| NZS | Yokosuka Pull | 
P | SD8 | Korea Pull | 
at | SAS Mechanicsburg | Push | 
\ | SBS Tracy | Push | 
x i sDQ | Germershein Push } 
a | SDU | Leghorn Push | 
in | SMS Memphis | Push | 
| SRS Richmond | Push | 
| | | 
y 
‘i 
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Kh 
oh Table A-2 
* WORLDWIDE STORAGE SITES (NONCOMMERCI AL) 
ms FOR PERISHABLE SUBSISTENCE — 
st _ 
4 eS SE oe 
“ | Location Inventory | 
| Warehouse Code CONUS | _ OVERSEAS Control System | e 
| | 
“f | AA Philadelphia | Push | 
ry { AB Bayonne | Push | 
‘ | AC Quincy (Boston) | Push | , 
x | BA Cheatham | Push | 
4! | BB Landover | Push | 
| BC Columbia | Push | 
‘ | BD Charleston | Push | 
ay | CA Chicago | Push | 
, | cc Nashville | Push | 
| DA Kansas City | Push | 
5 | DB Denver | Push | 
/ | EA New Orleans } Push | 
7 | ED Jacksonville | Push | 
| EE Tampa | Push | 
‘ [ EF Birmingham | Push | 
¢ | FA Fort Worth | Push | 
‘ | FD San Antonio ft - Push | 
| FC El Paso | Push | 
; | LA | Kaiserslautern Push | 
% | LB | Bremerhaven Push | 
‘id i PA | Felixstowe Push | 
ft | Gl | NSD Pearl Harbor Pull | 
' | @ | NSD Guam Pull | 
" | @ | NSD Subic Bay Pull | 
| cS | NSD Yokosuka Pull | 
s | G8 | Korea Pull | 
| 69 : | DSO Hawaii Push | 
| GA DSR Pac Alameda | Push | 
C4 | Gc DSO Alameda | Push | 
a | cP Seattle | Push | 
; | Gu Los Angeles | Push | 
< | cx DSO San Diego | Push | 
; | GY NSC San Diego | Push | 
’ a 
i) 
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‘oN II. Automated Materiel Management Systems. 
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DPSC;presently employs three different automated materiel management systems to 
provide supply support to customers throughout the world. The Perishable 
re Subsistence Automated Supply System (PSASS) is used to compute requirements, 
uy buy actions, and safety levels for perishable troop issue and brand name items 
overseas and perishable troop issue items in OONUS. 


The semiperishable Central Stocked System computes requirements, buy actions, 
and safety levels for semiperishable troop issue and brand name items overseas 
and semiperishable troop issue in OONUS. 


a . Both PSASS and the Central System generate a supply control study which 
ad portrays the stock position (on hand/on order/due-in), actual forecast 
tie requirements and demand history, as well as the replenishment quantity when and 

where applicable. 
*¢ 
my The Direct Commissary Support System (DIOOMSS) is used to provide direct supply 
isi support services for brand name items and items restricted to large commissary 
a customers overseas but not applied to CONUS customers. Demand is recorded -as 
44 direct vendor delivery at the consolidation point but no demand forecast or 
' stockage level is computed. Cancellations of DIOOMSS requisitions may be held 
§ as residual stock at the various warehouses and are issued to overseas 
~ commissaries during the following monthly cyclical processing of requisitions. 
( 
“ Figures A-3, A~4, and A-5 provide schematic diagrams of the various materiel a 
t*. management functions included in PSASS, the Central Stock System, and DIOOMSS, - Me 
uy respectively. Sis as? © 
i III. Requisition Processing. el tee te 
a te ae 2 
” The majority of requisitions received by DPSC are used to accummulate demand, ye, ; 
Ay compute forecasts, determine requirements levels, and initiate replenishment Mie 
itty actions when necessary. However, in the western Pacific, the WIMS agents ee 
forward their requisitions for stock replenishment to DPSC for semiperishable a 
a items and to Defense Subsistence Region, Pacific, at Alameda for perishable ~ ’ 
vt items. % 
aa These requisitions are satisfied from the WIMS agents” primary/secondary 
aa] sources of supply through redistributions, or through procurement actions. The 


agents” demand data is recorded at their primary source of supply DPSC effects 
replenishment actions on the West Coast depots which support these agents. 
Tssues are posted at DPSC after the item has been issued to the customer by the 
‘tf, . WIMS agent. 


ie! Stocks located at a WIMS agent-depot are issued to its customers on a post~post 
iv basis. The demands are recorded by DPSC against the agent and all issue- 
a transactions are deducted from inventory records. DPSC uses this agent demand 
1g F to compute forecasts for these agents and develop requirements levels. These 
a levels are maintained as memo-entries only, i.e., demands, forecasts, and 
& levels at the agents are not included in system totals since this would result 


in a duplication of demand already recorded and used in levels computations at 
‘ the West Coast depots which support the agents. DPSC maintains these levels/ 
records on these agents to observe their demand~recording habits. In this way, 


4, DPSC can question the quantity ordered, the frequency of the agents” 
+; requisitions, and their stock-position at the time of reorder. 
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Figure A-3 
Schematic of the Perishable Subsistence Automated Supply 


System (PSASS) 
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Figure A-4 
Schematic of the Central Stock System 
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Figure A-5 
System (DICOMSS) 


Schematic of the Direct Commissary Support 
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These memo-entries provide an audit trail to track anomalies in requisitioning 
habits by the agents resulting in erratic demand patterns and to help explain 
demand patterns at the agents” primary source of supply. Also, incompatibility 
between agent issuing and requisitioning may be monitored to identify data 
transcript problems or other discrepancies. 


Perishable subsistence maintains a national supply point (NSP) for. certain low 
volume items. The present NSP is the Kansas City warehouse where the 
quantities of these low value items are stored. The demand at each area 
warehouse is insufficient to warrant direct carlot shipments so all stocks are 
procured for direct shipment to the Kansas City NSP. Demands from customers 
are accumulated at area warehouses and are used to develop forecasts and 
resulting requirements levels. Local warehouses are replenished through 
redistributions initiated by the item managers. These redistributions are 
combined with stocks of other items to make up more economical units for 
transporting the stocks such as carlot/vanlot quantities. Levels at the Kansas 
City warehouse are established by recording redistribution demands there. In 
effect, demand is being duplicated, but since replenishment actions from 
procurement sources are only initiated for the Kansas City warehouse, there is 
no duplication of buy quantities, no over-procurement. 
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Description of the Autogregression Report 
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Appendix B 


Description of the Autoregression Report 


The report contained in Tables 5 and B-1l provides the following information: 
(1) Subsistence Subcategory - Perishable 
(2) Model Nomenclature - Integrated 6-Mo AR3 Harmonic with Constant 
Prediction Period (6-Month - Sum of Demand) 
Regression performed on integrated (short 
differenced) data 
~ Harmonic term included 
- Change in LT/PC Demand is forecasted in autoregression 
(3) Model Number - Within the Model Test Set (See Appendix N) 
(4) SN - Stock Number of Item 
(5) Pck ~ Type Pack 
(6) DEP - Warehouse supporting customers for this item 
(7) LT - Leadtime in months 
(8) PC - Procurement Cycle in months 
(9) Nomenclature - Short description of item 
(10) NDP — Number of valid monthly demands available 
(11) Item # - Counter used in program 
(12) Leadtime Estimates/Procurement Cycle Estimates - Predictive period 
forecasts at time 
t = month 


(13) MONTH - Month 1 corresponds to July 1977 - Month 77 to October 1983 


(14) ACT - Actual predictive period demand; in Month 50, next leadtime 
demand = 148786 = 80557 + 36142 + 32087 


(15) IFCT - LT/PC forecast based on autoregressive model 
(16) DFCT - LT/PC forecast based on present DLA formula 
(17) ERROR - ACTUAL - IFCT or ACTUAL - DFCT 


(18) 2 ERROR - (ACTUAL - IFCT)/ACTUAL or (ACTUAL - DFCT)/ACTUAL 
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Table B-1 


SAMPLE AUTOREGRESSION REPORT 
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a 
ae (19) MAD (Mean Absolute Deviation) ~ The sum over the evaluation period of the 
s absolute values of the one period ahead 
forecast errors divided by the length of 
ce the evaluation period 
er 
At! 
a (20) MERR (Mean Error) - The sum over the evaluation period of the one period 
ah ahead forecast errors divided by the length of the 
uy evaluation period 
the * 
(21) MAPE - The sum over the evaluation period of the absolute values of % 
% errors divided by the length of the evaluation period. 
ts 
ite (22) No. of Fit Parameters - The number of parameters used in the auto- 
x regressions to generate the last forecast 


(23) Leadtime Parameters - The coefficients used in the autoregressive 
formulae to generate the last leadtime forecast 


(24) Procurement Cycle Parameters - The coefficients used in the autoregressive 
formulae to generate the last procurement 
cycle forecast 
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Appendix C 2 


Description of the Forecast Model Evaluation Report 


The contents of Tables 8 and C-l are described in this Appendix. 
(1) Lines 1-3 - Nomenclature and item information (See Table 5). 


(2) Mean - The average actual demand over the length of the entire 
leadtime (procurement) cycle demand series. 


(3) STDEV - The dispersion of actual demand around the mean over the length 
of the entire series. 


(4) MAD - The average of the absolute deviation about the mean over the 
length of the entire series. = 


(5) MEDIAN - The middle value or arithmetic mean of the two middle values of 
the demands arranged in order of magnitude over the length of the 
entire series. 

(6) Truncated Mean ~ The average actual demand of the ordered demand series 

when 25 percent of the lowest and highest demands are 
eliminated. Used as a measure of skewness. 


(7) MAD/SD - The quotient of the mean absolute deviation and standard 
deviation. Also a measure of skewness. 


(8) C/VAR - The quotient of the standard deviation divided by the mean. 


(9) C/SKEW - The quotient of the third moment about the mean divided by the 
standard deviation cubed. 


(10) C/EXC ~ The quotient of the fourth movement about the mean divided by the 
variance squared. 


(11) Analysis of Variance - Let “4 cy the leadtime/procurement cycle 


demand’énding in month j of year i and 
t W2 
Me 1 EF EF d& yt" # years of demand 
I2t i=l fl ’ 
M is the average leadtime/procurement cycle demand over last t years 
t 
Ss; *1¢t fe of j= 1, 12; average LT/PC demand beginning at 
t i=l each month 
12 : . 
Ty * 1 ¢f dy j i= 1, t; annual LI/PC demand over the year 
ZT 1’ 
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Table C-1 
SAMPLE FORECAST MODEL EVALUATION REPORT 


68° +2092 49° te 


ee" bOvee 99° ee" 
vs ' ‘879ne 7 La 
vs” 8rboz cL° Lz* 
93° Lv0G2 Lu° 61° 
ss" ELLve o8° ¢o° 
98° 7eLSe e8° to- 
va” tSvve os- 61° 00° 
6L° tybez vL° sz" zo" 9°zoL * Cen oA Vist oe” 
98° v6IGZ 7 40° L4o- t Stes 9 | Sa 
es GLive 63° 90° so° WBS ey OA re 
va: 92907 €6" tO" gO" 49 * mare We EN Oe ey OS 
eL° Aaa iy ta 30° 2°89 = 7 FF et 
vLo 68S12 €.° 40° rk a WS GOP oo pM A TR or Ne es Re BS 
GL Be07Z LL ci so" OCG) me EN BF SS ee Sen fehe BF oF 
LL° ATI a4 os" vie 30° BCG. i OS ee, ta te ee 
be: t¥1402 cL €o° 9a" GCS) or PS BSS re ee 
Lio Shree 16° 20° 40° 9°001 ~ SPE) “8 cee xe a 
OL” vb bvOoz 08° £0" dt | >a | > a a oR 
99° S926) SL° 40° Lim SOUR re NM Sie Sy ms Se 
e9° Seer 7 Oo" Le" SW. oe SO Sey Ee Sy A 
c3° 91088 tL¢ 20° 4a" OOO OO Ee I SS 
t9° €696} e6° 40° 30° , ae | ra ae ae a 
oo" scset 68° €o- 80° SOPs Fe OS ek ee PE 
a: e808) 33° sO" 60° COL POR OE eo eB ws 
TVE3HL 970 aswa 310 4SI1G 4u53u SSVI 
roR 
p4S 4+ + & & FT Ft “ 
649 °° Ot tt ee 
2) ee a ee 
wvd 692 °° 


oinv G°s01 + + + 
OS-THD Zi tt OG 89 £ 89 & Ww CE 


9°6b 8°St S°St E°St OSs E'S ONS Gas Tat 


9°87 9°SE LEY O'GE L'th CE’ Ph GbR O'Or 6 OM 2° 


6° vOl 9°GOi E GI G°IZt O' OTF E°ZO1 B°6B 
(vp :40) Ze ONVE (4°h 74 «bb 240) 2°BS SVWaS 


"98 wld 


‘GS/GQVW C89LL NY3N-1 6E69 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ e6- b67L7 EWS - JEYVNI 
“+ %6° $8692 SErE- vio 
+ 06° GS79t LvLo- SAV OW-8t 
+ + L3° v6SSsz O08s- SV1 IZaVN 
+ + 4@° LUSSt «Si bS- Ov1 DtaWN 
_ + 4o- vevsz 62z9- OV1 DIUWNI 
+ + .3° SEESsz 91621- JEAN 
“+ 93° GOlLSt 22Ls- Ov1 IZUVNI 
a 2 98° 9btSZ tvO9- OV1 JEUWNI 
+ + ve" StSvz 9 90E%1- IZaYN 
a os° SLvVEt €119- SAV OW-Zt 
+ + e.° E68t2 BKEG- yvaa 1Swt 
+ + oL° 687% G6YLOl- WUVH IEYWN 
+ + v.* Giete TeTZti- WUVH IZYIN 
+ + 7 OLEIZ = 6P60}- WHUYH DIIYYN 
a 2 OL° b2v0% =ECO8P- WUVH JENNI 
“+ 89° 9666) ECLS- WaVH OZ4YNI 
+ L9° 90S6$ 999G- WYUVH DIUYNI 
V3HL = aSWY NVaW 
: O31NI SSOuD 
an 2 uyod ssoud 
+ o6o0zt «4 te- Int Ava 
- + 
+ ¢ 68rec EEESL vivdO Ava 
zt AaGiS NV3N 
O°O@ 4°64 vw BE :SNUNL X 
9y O'ES 4°08 ‘S3DNVHD SOd X% 
O°'S8 O76 O°6it ¥°Gtt G6°EO! ‘ONAaML 
b°2L 8°88 8°90) ‘Sv3aS 
(9°82 °40 y 230) 9°20 ONFUL 
“NVIG3N ©0846) ‘GVW GSVEZ -ARGIS EEEBL 
87 °IN & : ISA 90 °3417 413HS @ :3009 WMHS 


>3Q09 A1dd/NS 
*3T0A9 308d OE 


O :3009 13374 +3002 3anssi 


vi: 2£08290/91u + 


ZS0000 -19A 13N 
* 3NTL0V31 
gutiavat 


Oz7SOO -ON W31T 


sol Esse 
ZO°b =69S662 
OO") G9Z7EZ EEGE- 
66° 99682 1+797- 
L6° cisez = 6zes- 
s6° LL9Le =S¥6ON 
v6" €s92e 86014 


LL6E- 
L6ez- 


SAV OW-9 
StaUNI 
dd/il iSv1 
IZaVNI 

SV1 JEYVN 
NW WV8019 
Ot UVN 


EvLG97t00S068 ‘NSN 


N3IZ0U4s “SBIBIBVdGS “NUOd --- 


C-5 


2 


Oy 
aM) 


fy 


(i Om 
at? A 


tos 


* 
Dad Bhd} 


ENG OND AGAR 


() 
* 


& 


‘ed 
a 


atecat 


ow eee ee ee 


Table C-1l 
(continued) 
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SEAS = W,/W, un 
4 
RAND = 1 - TREND - SEAS Wu 
Soe 
F. = Wy, F-statistic, trend tdite 
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4 re yi 
Fi # W__—', ~F-statistic, seasonal > 
? (t-1 i, . ‘ 
: reel 
For series in this study, an F-statistic of 3 or greater indicated rat 
significance. wt 
) 
(12) % Positive Changes - The percent of time the actual demand increased from ta 
month to month divided by the length of the series nt ¥ 
minus one. eta’ 
(13) % Turns - The percent of time the actual demand changed direction from eh 
month to month divided by the length of the series minus two. a! 
(14) Raw Data - Actual demand accumulated over leadtime or procurement cycle. * . 
(15) Mean - The arithmetic average of the leadtime or procurement cycle 
te demands. ie 
( 
(16) STDEV - The dispersion of the leadtime or procurement cycle demand about ‘ 
its mean. ate 
an 
‘ 
(17) RAW INT - The series of differences of adjacent terms in the ges 
(Integrated cumulative leadtime or procurement cycle demands series. a, 
Data) rf 
a 
Ns 
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(18) Demand Autocorrelation Analysis - The identification of patterns in the 
cumulative leadtime and procurement cycle demd4nd was accomplished through the 
examination of the sample autocorrelation coefficients of the series. Large 
autocorrelation coefficients at various lags can indicate trends and/or 
seasonality. The definition of the autocorrelation coefficients is as follows: 


Autocorrelation coefficients try,1i* 1, n-l: 


n-k (d. - dy (diy - d) 


r, = f 
k n 
i=l 5 (4, _ a)2 
i=l] 
where: ry, = autocorrelation coefficient for time lag k 2 


d, = demand for time period t 


a = mean of series 
n = number of points in series 


In this study, the sample autocorrelation coefficients were examined for lags 
1, 2, 3, . « e, ll, 12. Let N be the number of points in the leadtime or 
procurement cycle demand series. 


If Ry > 1.96, then “+" is printed at the Kth lag 


WN 
If Ry < “1.96, then “~" is printed at the Kth lag 
WN 
If -1.96 < By < 1.96, then ".” is printed at the Kth lag 
i Wi 


The correlation between the leadtime and procurement cycle demands K periods 
apart may be due to correlation with the variables less than K periods apart. 
To adjust for this correlation, the partial autocorrelation at lag K is derived 
below. In this study, sample partial autocorrelation coefficients for lags 1, 
2,3, - « «, ll, 12 were included. 
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where: lq| i x 1 matrix with q, = ry 

Ke} | i x i matrix with Q5x * Ty j-K)3 J* li; k# l,i 

Ipl ix 1 matrix 

|j-k| = absolute value of j - k 

ty autocorrelation for lag i 
The sample autocorrelation and partial autocorrelation coefficients for the 
leadtime/procurement cycle data and integrated leadtime/procurement cycle data 
were included to assist the analyst in model identification phase. 


If Py > 1.96, then “+” is printed at the kth lag 
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If P, < 71.96, then "~" is printed at the kth lag 


.. 


tient 


If -1.96 < PL < 1.96, then “.” is printed at the kth lag 
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The lag partial autocorrelation is an attempt to compute correlation for data 
LT - 1 periods or PC - 1 periods apart. The lag partial removes the 
correlations from data LT + 1 to k ~ 1 for leadtime demand and LT + PC + 1 to k 
- 1 for periods for procurement cycle demand. 


. 


The lag partial autocorrelation coefficient determination is similar to the 
partial autocorrelation coefficient calculation except that: 


44° + ur for LI demand series 
and 


944° "5 + Lr + PC for PC demand series 


In the formulation of autoregressive models in this study, the predictor period 
varied from one month to leadtime/procurement cycle to six months while the 
predictive period remained leadtime/procurement cycle. To examine the 
correlation between monthly and leadtime/procurement cycle data, monthly and 
integrated monthly and integrated leadtime/procurement cycle sets of data, the 
cross correlation between these sets of data at the various lags was calculated. 


Let Roy be the correlation between the monthly and leadtime/procurement cycle 
data. 
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For example, suppose leadtime = 6 months and the predictor period is monthly, 
time = i, and we wish to examine the correlation between 


LT 
pl 
at time = 10 
Lag. + dig F dy3 F414 F A15 * dy6 


LT PC 
We calculate the correlation between d, and £ and d; and £ 4i+j+LT > 
respectively, when: fl fl 


If Rox > 1.96, then “+” is printed at the kth lag 

If Ry < -1.96, then "=" is printed at the kth lag 

If -1.96 < Ry < 1.96, then "." is printed at the kth lag 

The same cross correlation analysis is performed for integrated monthly versus 


the integrated leadtime/procurement cycle data. 


CHI-Square is a measure of randomness of the various sets of data. 


ety 
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where R, is the appropriate correlation coefficient, and N is the number of 
data elements. For the series in this study, a X value greater than 20 is a 
general indicator of nonrandomness or pattern. 
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Model Acronym 


MEAN 


RMSE 


THEIL 


Autocorrelation 
Analysis 


BI AS 


DIST 


OLC RMSE 


OLC THEIL 
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Forecast Model Ranking and Error Analysis 


See Appendix A for formula and long title 


The average forecast error over the evaluation period, 
N 

r (A - F) 

i=1 N 


where A is the actual and F is the forecasted demand, 
respectively. 


The square root of the sum of squares of forecast 
errors over the evaluation period, . 


N 
(f(A - F)*/ny}/2 
i=1 


Theil’s U-statistic which is the ratio of the RMSE of 
the forecast technique under study to the RMSE of the 
no change (last LT/PC) technique. 


The same as performed in paragraph (18) above except 
the errors rather than actual data are studied. 


Theil’s Bias proportion, 
ma. (F-_4] 2 
RMSE 


where F is the mean LT/PC forecast, A is the mean actual 
LI/PC demand over the evaluation period. 


Theil’s regression proportion, 


(cae) 


where is the standard deviation of the forecasts 
over the evaluation period, r is the correlation 
coefficient between the forecast and actual data, and 
8, is the standard deviation of the actuals over the 
evaluation period 


Theil’s disturbance proportion, 


uv? = (l= r?) s4 


MSE 


The RMSE based on an optimal linear eorrestton of the 
forecasts after the fact; RMSE x (DIST) 


The ratio of the OLC RMSE and the RMSE for the no 
change (last LT/PC) technique. 
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The Bias and Regression proportions relate to systematic forecast errors in 
central tendency and unequal variation between the forecasts and actual 

demand. If it is assumed thac the process generating the actual demand and the 
forecast technique do not change, then an optimal linear correction of 
forecasts, F, on the actuals, A, can reduce the systematic forecast errors to 
zero, leaving only unsystematic error based on random variation, measured by 
the disturbance proportion. The forecast F are corrected as follows: 


F° = a+bdDF 


b= R S,/Sp 


a= A-b F; where A, F are the means of the actual and forecasted values 


where R is the correlation coefficient when F is regressed on A and Sp and 

Sa are the standard deviations of the forecasts and actuals, respectively. 

Upon completion of the model evaluation, the phase involving summary statistics 
of model assignment ‘:o item/warehouse groups begins. The objective of this 
phase is to employ unbiased forecast method that significantly reduce the 
demand variance relative to present DLA methods. A small set (less than 10) is 
desired for ease of implementation. 


Software was developed to analyze the assignment of individual as well as 
groups of forecast methods. Performance was ranked in deciles from -100% to 
100% in terms of reduction of RMSE from a base model (e.g., present DLA 
methods). The average performance and standard deviation about the performance 
of each method were considered. 


The Theil Bias proportion, ut was used as a measure of bias. When uM >2, 

the forecast model is unacceptably biased. The average (mean) bias and 
standard deviation about that average were analyzed. The additional percentage 
error accepted due to employing present DLA methods in lieu of newly assigned 
methods is calculated (e.g. ,((100/Performance)-1). 


Two stage forecasting can be employed when the average bias for a majority of 
assigned models exceeds .2. A pre-correction for mean bias was developed where 
the forecast is adjusted by the past average error. 


J 
F* = F + = (A-F ) for J = 1, eres N 
el 6d 


where N is the length of the evaluation period 


This differs from the post correction defined earlier in the report and 
reflects how two stage forecasting would be implemented in practice. 


A pre-correction for mean bias and regression bias is also used which is 
similar to the post-optimal linear correction, 


F° = a + OF 
b= RS,/S 
al F 
Cc-12 
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a= A-b F; where A, F are the means of the actual and forecasted values 


however, the values are calculated throughout the evaluation period rather than 
at the end as in the post correction. 
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serene a rats ist a Me. eas ree 


A weighting factor used in 
some smoothing techniques. 


Brand Name items that are 
procured to support 
commissaries. 


That demand by number of 
requisitions received. 


History of past demand data by 
months for subsistence items. 

Used by forecasting models to 

predict future demand. 


That demand by quantity of 
stock requested. 


Minimum data indicating 
whether an item in storage is 
for CONUS (OON) or Overseas 
(0/S). 


A method of supporting a 
customer’s demand by shipping 
stock directly from the Vendor 
rather than from stock. This 
method is usually utilized 
with requisitions for carlot 
quantities. 


History of past forecast data. 


A technique used to predict 
what demand will be for a 
future period. 


Those seasonal items 
experiencing increased demand 
during a particular period due 
to a holiday. Examples of 
these items are Thanksgiving 
turkeys and Valentine’s Day 
and Halloween candies. 


A five position alpha/numeric 
code assigned by DPSC-TC to 
process all items in the Item 
Master File and for billing 
purposes. 
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Item Identification 


Location 


Method of Supply 


MSE 


Stock Number (SN) 


Non-Recurring Demand 
Procurement Cycle 


Procurement Leadtime (PLT) 


Recurring Demand 


RMS PE 
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Minimum data required to 
establish the essential 
characteristics of an item and 
to differentiate it from every 
other item of supply used by 
the Federal Government. 


Depot where stock is stored. 
Indicated by a three digit 
Alpha/Numeric. 


Mean Absolute Deviation 


Mean Absolute Percentage 
Deviation 


The method by which 
requisitioned items are 
supplied such as from stock or 
Direct Vendor Delivery. 


Mean Square Error between the 
forecast and actual demand. 


A thirteen position number 
assigned to each different 
item of supply. 


That demand on a one time 
basis which is not repeated. 


The time period between 
successive procurements. 


The period between the time an 
item reaches its reorder point 
and the time it is received by 
a OONUS or Overseas depot. 


That demand which repeats 
itself periodically as when a 
customer reorders to replenish 
stock. 


Root Mean Square Error 


Root Mean Square Percentage 
Error 


Safety stock in inventory 
theory. 


Seasonal Item 


Smoothed Mean Absolute Deviation (MAD) 


Standard Deviation 


Troop Issue Items 


Type Pack (TP) 


Unit of Issue (UL) 


Unit Pack Quantity (UPQ) 


An item whose demand 


fluctuates according to a 
recurring time period. The 
seasonal period could be a 
month, the four seasons of the 
year, the days of the week, or 
the days of the month. 


A smoothed moving average of 
the absolute value of forecast 
errors. In other words, a 
moving average of how much the 
forecast deviated from actual 
demand. 


A single value which indicates 
the dispersion of data around 
the mean. 


A given time period, usually a 
month in this study. 


Those items authorized for 
troop feeding and commissary 
resale. 


A one digit numeric to 
identify the type of packing 
required for shipping, e.g., 
special pack required for Navy 
ships. 


A two position alpha code 
catalog abbreviation of the 
unit of issue of an iten. 


A five digit numeric 
indicating the number of items 
per unit of issue in a 
container. 
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Appendix I 


Subsistence Variable Safety Level Computations 
A safety level quantity of 15 days or 1/2 the monthly demand forecast is 
computed for perishable items. : 
For semiperishable items, a safety level quantity may be set at 0, .5, 1.0, or 
1.5 times the monthly demand forecast. Also, the safety level quantity may be 


computed as a depot service level function by item/warehouse. A derivation of 
the variable safety level is as follows: 


a- Quarterly or More Frequent Buys. 
(1) Compute: 
Forecast x Procurement Cycle 
Service Function = x (l - Depot Service Level Supply Availability) 
- MAD x STMOS — PROC CYCLE 


(2) Select factor from table (factor is decreasing function 
of Service function (Figure 6)). 


(3) VSL = Factor x MAD x Study Months - PC 


Oh) NBligs WSU. 
Forecast 


(5) Normalize VSL so that 0.5 < VSlins < 1-5 
b. Semiannual or Less Frequent Buys. 
(1) Compute: 
Forecast x Procurement Cycle 
Service Function = x qa ~ Depot Service Level) 


MAD x STMOS - PROC CYCLE 


(2) Select factor from table (factor is decreasing function 
of Service function). 


(3) VSL = Factor x MAD x Study Months 


(4) VSligg = _VSL__ 
Forecast 


(5) Normalize VSL so that 0.5 £ VSlins € 1.5 
Finally, VSL adjustments are made for special situations as follows: 
(a) Due to Navy fleet requirements at Norfolk (NNS) and 
Oakland (NOS) semiperishable warehouses may hold extra stock for items on the 
Fleet Issue Load List (FILL). The safety level quantity is computed as the 


maximum of the chosen VSL or twice the FILL quantity at Oakland and the maximum 
of the chosen VSL or three times the FILL quantity at Norfolk. 
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(b) At San Diego (NDS), Pearl Harbor (NPS), and 
Charleston (NRS), the safety level quantity is computed as the maximum of the 
chosen VSL or the highest monthly demand of the last six months. 
These VSL computations have been revised for incorporation into the new Defense 
Integrated Subsistence Management System (DISMS). The new methods are somewhat 
simpler than the existing methods. The new VSL computations are intended to be 
used in two ways, as follows: : 


(1) Normal NSN/Type Pack/Warehouse Computation at 
the System Level 


(2) Special Application for Selected Critical Items 
at All Locations 


Under (1), the VSL will be computed as follows: 
VSL; = Ky x oy 
where: K, = -l In [2 .82843C,Q;(1-P4)Fr 5] 
ve = (oj 
F,SC 52, (1-e (=72 Qy/ re} 
and: i = stock number/type pack/location or stock keeping unit (SKU) 
C, = standard price for SKU 
Q, ™ procurement cycle quantity for SKU 


F, = the number of annual requisitions for SKU including recurring and 
100% of nonrecurring annual demands 


o.* standard deviation of leadtime demand 


Fy f total annual requisition used for location j accumulated over NSN 
and type pack 


sce system constant for location j, NSN /TYPACK (9, x Cy) 
PY = system-wide location percentage of supply availability 
24 = essentiality factor 


When a certain level of service is required across all locations, the following 
computation is made: . 


VSL, = Ky x oy 
where: K, = -1 In [2.8284Q,(1-P¥)] 
i” > gC1-P¥ 
Ci(i-e “¥2G/ 2,5 


The standard deviation of leadtime demand will be generated for each stock 
keeping unit and is critical to the development of the levels calculation. 
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Cross Reference Listing of Model 
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Assignments for Perishable Subsistence 
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Appendix M 


Model Assignment for Semiperishable Subsistence by 
{ Stock Number and Warehouse 
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Appendix N 


Methodology Demonstration 


Description of Forecast Model Development ; The subsistence demand data base 


a under this study includes monthly demands recorded from July 1977 to November 

. 1983 (77 months). Over 100 models including autoregressive, moving average, 

constant mean, single and double exponential models were developed and tested 

y for all subsistence items by warehouse experiencing 48 months of nonzero demand 

‘tel (approximately 4,000). Forecasts were evaluated for lead time demand and 

y procurement cycle demand series (8,000 total series). There were four types of 
models evaluated: 


( 
. 1. Autoregressive (with and without constant) (included integrated 
seasonal (lags = 1, 2, 3) and logarithmic and square root transformations 
oo (lag = 1)) y 


2. Moving averages (3, 6, 9, 12, 15, 18, 21, 24, and 36 months) 


3. Single, Double, and Adaptive Response Rate Single Exponential 
Smoothing ( = .05, .10, .15, .20, .25, and .30) 


etre P\. 


4. Naive (last observation, observation 12 months ago) 


Autoregressive models were “primed” with the first 24-30 months demand before 
forecasts were evaluated. Moving averages were generated from month 30 on. 


re 
a ae * 


* 


A detailed description of each model is provided in this directory. Due to 


FS limited ADP capability, the models were not run simultaneously but grouped into 
ie “model test sets” and subsequently, evaluated. An evaluation of each test set 
rf and the output for each model for one perishable item/warehouse demand series 
Ne (pork spareribs at Kaiserslautern) and one semiperishable item/warehouse demand 
A series (50 lb. bags of wheat flour at Germersheim) is included with the 
eres formulae for each model in the test sets. The outputs for Model Test Set 1 are 
\f included in this Appendix. The outputs for the remaining test sets are 
a available from: 


cx 


Defense Logistics Agency 
Operations Research and Economic Analysis Office 
Room 3B330, Cameron Station 


; S85 2 


- Alexandria, VA 22304-6100 

- Table N-l summarizes 14 “test sets” of forecasting techniques which were 
x applied to approximately 2,000 perishable and 2,000 semiperishable item/ 
+ warehouse demand series. Forecasts of lead time demand and procurement cycle 
demand following the lead time were generated. 

Be Table N-2 describes the notation used in the formulation of the model test 
+) sets. 
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DEMAND PATTERN FOR PORK SPARERIBS, FROZEN - 
KAISERSLAUTERN, GERMANY; 1978-1983 
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Lag Seasonal with Constant 
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Six Month Autoregressive 
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